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Article XXVIII.— OBSERVATIONS ON THE HABITS AND DIS¬ 
TRIBUTION OF CERTAIN FISHES TAKEN ON THE 
COAST OF NORTH CAROLINA. 

By Russell J. Coles. 

The notes presented in the following pages are based on the writer’s 
observations made while fishing at different seasons and at various points 
off the North Carolina coast between the years 1902 and 1910. Many of 
the specimens on which they are based have been donated to the Govern¬ 
ment Fisheries Laboratory at Beaufort, N. C., and to the American Museum 
of Natural History in New York, where the identifications have been 
corroborated. 


I. Elasmobranchii. 

Narcine brasiliensis ( Olfers ). 

(Small Electric Ray.) 

In July, 1909, I first saw this electric ray and captured two specimens 
which were presented to the Laboratory of the Bureau of Fisheries at 
Beaufort, N. C. They were the first recorded on our Atlantic coast north 
of Florida. In July, 1910, I captured and preserved eleven specimens at 
Cape Lookout and know of the capture of more than a dozen others by the 
native fishermen during the same week; and none were seen either before 
or after that week. This ray can give a very powerful electric shock. I 
have been knocked down many times by this shock while experimenting 
with the fish, yet could make no record of this peculiar form of electricity 
as it had no effect on my battery-testing ammeter and it would not light a 
little electric lamp which only required two and a half volts. Probably it 
might have been recorded with a volt meter, but I had none with me. 

Several specimens which I found buried in the sand in shallow water 
with only the eyes and a little of the head and back showing were speared, 
and others were caught in the haul net. 

Several bare-foot native fishermen were knocked down by accidentally 
stepping on them in shallow water. These rays remain soft and rubber¬ 
like in a formalin solution which hardens other specimens. 
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Dasyatis hastata (Be Kay). 

(Sting Ray.) 

My experience with this ray is confined to a specimen weighing sixty- 
four pounds caught in a haul seine in July, 1910. Many native fishermen 
stated that they had never seen a ray like it. All rays seem to possess a 
degree of intelligence very great for such sea creatures and this one appears 
to be second in intelligence only to the Mobula olfersi which is referred to 
later. When the specimen was prodded with a lance it exhibited great 
fury and time and again threw itself on its back as it slashed at me with its 
barbed tail. It would give forth a loud, harsh, discordant bark of baffled 
rage at its failure to reach me; and it showed unusual strength in being 
able to throw itself on its back and then right itself. While killing this 
ray it gave birth to five living young about six inches wide and fifteen inches 
long; it also contained five eggs about the size of 00 buckshot, five about 
the size of BB shot and five about the size of No. 1 shot. 

Aetobatus narinari ( Euphrasen ). 

(Spotted Sting-ray; Lady-ray.) 

To the above names and many others by which this ray is called might 
be added most appropriately the name of “Sea-hog’’; for after the manner 
of that quadruped this ray spends most of its time in plowing up the bottom 
of the sea with its tough hog-like snout in search of clams and other shell¬ 
fish. Although it feeds in very shallow water at high tide, I have found it 
very difficult to harpoon owing to the fact that it keeps the water thick and 
clouded with sand by its continual rooting, making it almost impossible 
to locate its form with sufficient accuracy to strike true with the harpoon; 
and at the too near approach of the boat it suddenly darts away with great 
speed. 

For many years I have given much time to the study of these rays and 
am thoroughly convinced that the shellfish consumed by the entire human 
race are as nothing to the countless thousands of bushels consumed each 
year by this ray. I have known of beds, containing many bushels of 
planted clams, being attacked by schools of these rays and every clam in 
them destroyed in less than a week; and on several occasions I have had a 
pile containing a half bushel or more entirely destroyed during a single tide 
by one or more of these rays. Clams appear to be almost, if not entirely, 
the only food of the ray. I have opened more than fifty specimens and 
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carefully studied the contents of the stomach and have never found that 
they contain any' other food. 

The mouth of this ray is especially interesting in that the upper jaw holds 
a quadrangular plate of stone-like hardness made up of a succession of thin 
plates on edge, and the lower jaw holds a long tongue-like plate of similar 
structure. Further, the thin plates at the back are more or less partly 
formed and soft, and, as the edge of the front thin plate becomes dull or 
broken it becomes loose and drops off, giving a new thin plate in front with 
knife-like edge; and the whole structure is forced forward and another 
plate becomes hard and stone-like. In fact it becomes so hard as to with¬ 
stand a heavy blow from a hammer and to give out a sharp sound as if a 
very hard stone were struck. No ordinary blow of a hammer will fracture 
one of these plates. 

The muscular development of these jaws is truly wonderful. I have 
found in these rays clams which with their shells on must have weighed 
more than three pounds and to crack which a pressure of perhaps a 
thousand pounds would be required. And I have found in the stomach of 
these rays on a number of occasions more than half a gallon of freshly 
opened clams, with the flesh of each clam less broken than the most expert 
human clam opener could possibly have turned out; and the writer has 
often spread out these clams on a clean board and carefully examined them 
and found that they were absolutely free from any pieces of broken shell. 

Aetobatus narinari is a dweller in the warm seas, yet every summer it 
comes as far north as Cape Lookout, N. C., in great numbers, and it is 
occasionally reported on the Virginia coast but considered very rare there. 
In going from one good feeding ground to another they at times move in 
large schools. On or about July 20, 1909, the writer while on his yacht 
about ten miles south of Cape Lookout noticed a large school containing 
many hundreds of them on one of these migrations, passing swiftly but 
silently along under the yacht about three feet under water going south in 
regular, close marching military formation. Furthermore there is abso¬ 
lutely reliable information that others have seen these migrations on a 
number of occasions just as this one was seen. 

During 1909 they were remarkably plentiful at Cape Lookout. I 
captured more than fifty specimens and saw a great many more, in addi¬ 
tion to the above mentioned school. During July, 1910, the writer proba¬ 
bly saw as many as forty or fifty specimens but killed only eight; the larg¬ 
est of which was 5 ft. 9 ins. wide; total length including tail 8 ft. 9 ins.; 
length of tail 5 ft. 9 ins.; length of body 3 ft.; weight 132 lbs. This was a 
female without eggs or embryos. My largest specimen of this ray was 
captured at Cape Lookout in July, 1904; its weight was estimated by myself 
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and others who assisted in handling it to be between five and six hundred 
pounds. Unfortunately I made no measurements of this specimen. It was, 
however, by far the largest I have ever seen. 

For a number of years, members of my crew and other deep sea fisher¬ 
men have been telling me that in giving birth to its young the female ray 
leaps high in the air as each of its young is born; but as this leaping seemed 
so unnecessary I had questioned their tales. However, on about the 15th 
of July, 1910, I was suddenly called on deck by two of my crew and then 
saw a large female Aetobatus narinari leaping high in the air and falling 
back into the water within twenty yards of the yacht. After she had thus 
leaped several times, I distinctly saw a young one about six or eight inches 
wide thrown from her body; and, after she had leaped again several times 
without result, another young one was born; and the men told me that two 
had been born before I had come on deck. 

The Aetobatus narinari carries near the base of its tail from two to four 
barbed spines. The largest, which is the one used in stinging, is the one 
farthest from the body. From my personal observations I know that, 
if the tip of this sting becomes broken, the sting soon gets loose and drops 
out and the one in front grows larger and takes its place; and where this 
change is taking place another small, half-soft, sting is forming under the 
skin behind the .dorsal fin to take its place later on should the two or three 
behind become injured or damaged and have to be cast off. 

The barbed spine of this ray is covered with a mucous slime containing 
a violent poison and a person stung by the Aetobatus narinari suffers the 
most horrible torture for many days; and there are many authenticated 
cases in which permanent disability, loss of leg or arm, or even death has 
resulted. I can write most feelingly on this subject as in my work of col¬ 
lecting and making studies of rare fish, I have been for years more or 
less exposed to this danger and have been experimenting and trying to find 
the proper treatment in such an emergency. On the morning of July 12, 
1910, while handling a large specimen of Aetobatus narinari which had been 
just caught, it suddenly threw its body against me and drove its poisoned 
sting into my leg above the knee for more than two inches, striking the 
bone, and producing instantly a pain more horrible than I had thought 
possible that man could suffer. The only sensation comparable to it, which 
I have ever experienced, is that produced by coming in contact with the 
long filaments of the Portuguese Man-of-War. I braced myself against 
the body of the creature and tore its barbed spine from my flesh. In less 
than five minutes I had attached a long needle to a hypodermic syringe, 
inserted the needle to the bone in the wound and injected a syringe of full 
strength antiseptic solution called Formolid. This was repeated until 
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the wound had been thoroughly cleared of the poisonous slime carried in 
by the spine. The result was magical, the pain did not subside; it stopped 
instantly; and the wound had entirely healed in less than 24 hours. 

Mobula olfersi (Muller and Henle). 

(Small Devil-fish.) 

One night in July, 1910, I captured my first Mobula olfersi in a great 
drift net, near Cape Lookout, N. C. It was a female which had thoroughly 
tangled itself up in the net and was easily taken into the boat and preserved 
for the American Museum of Natural History. The next morning I caught 
a male Mobula in a haul seine and likewise preserved it for the museum. A 
school of them was then found containing certainly as many as 25 or 30, 
and possibly 100 or more; and for two days I gave up all other fishing for 
the purpose of devoting my entire time to their study; and having already 
secured two specimens, I withheld from harpooning and shooting any others 
as they leaped near the whale boat, in which I was following and keeping 
as close as possible to them. The following facts were noted. 

In capturing minnows for food Mobula olfersi exhibits what appears to 
be great reasoning power. They fish in squads of three or more, as I saw 
them do while standing for several hours, on the evening of the second day, 
on a point of beach where there was a great school of minnows ( Fundulus 
majalis). First a squad of four Mobulas came towards the beach, through 
the shallow water, and as they neared the school of minnows the one nearest 
the shore stopped; the other three wheeled around in a semicircle, rushed 
in on the minnows until they were right up on the sand, where I and a 
dozen or more native fishermen were standing, until their bodies were nearly 
half out of the water; but in an instant they were off and scattered out to 
sea. Then in a few minutes the minnows would again congregate and back 
would come the Mobulas. During a period of two hours they returned on 
an average of about every seven minutes; and as there was a slight differ¬ 
ence in their sizes, I was soon able to note that each one kept its relative 
position and the same one (which was slightly smaller than the others) 
was always the one that stopped first, nearest the sand. 

I harpooned one and it rushed off with great speed, making two hundred 
feet of small rope burn my hands, but I soon had it on shore. After this 
the two remaining ones returned twice, and then came again bringing three 
others with them. After watching the five fish several times, I had a large, 
strong seine run around them and hauled them on shore; and with the 
seine set around to prevent their escape, I took one of them into the water 



342 


Bulletin American Museum of Natural History. [Vol. XXVIII, 


with me and handled it and studied the details of its movements for some 
time. I noted especially its eyes. Mobula can see nothing small directly 
in front or behind; but it can move the eyes freely upward and downward 
so that it can see directly below and above just as well as on both sides. 
The point of peculiar interest is that the eyes move absolutely independently 
of each other, giving the fish at the same time two distinct fields of vision. 
This point I verified a number of times as I stood with the fish in three feet 
of water. I saw it watching the movements of my hands above its head 
with one eye and watching my foot, which kept moving close under it, 
with the other eye. This same peculiarity I had noted the day before 
while passing over one in a whale boat. 

The horns are not movable and cannot close and grasp anything be¬ 
tween them. I tested this repeatedly by striking the fish between the 
horns with both my leg and arm; but there was not the least contractile 
movement of the horns. The tales that come up from the sea of ships’ 
anchors being grasped by the horns of the Manta and the vessels towed 
many miles to sea are not based on fact. But after seeing the Great Devil¬ 
fish in 1909 and studying numbers of small ones, it seemed to me possible 
for some of these great rays, if accidentally striking head-on against the cable 
of a ship of small tonnage, to drag it for a short distance to sea until the 
fish falls exhausted or even dead. That the fish might exert itself until it 
falls dead is supported by the fact that on several occasions I noted that 
some varieties of shark (notably Sphyrna zygcena) when hooked and properly 
played with rod and reel, will continue their mad rushes until they suddenly 
drop dead from overexertion. The same thing might occur with the Great 
Devil-fish. 

The mistaken idea that the Manta grasps and holds things between its 
horns comes from the fact that it carries wide, thin appendages, or flexible 
flaps, folded around them. Mobula , when charging upon a school of 
minnows, opens wide its great mouth and unfolds these appendages until 
they meet together below the mouth and form a great funnel into which it 
scoops the minnows; but the instant that the rush is over it curls them 
back tightly around the horns again. It also folds and unfolds them after 
capture, but when lying on the bottom or swimming slowly, keeps them 
tightly curled up. 

All the nine Mobulas caught by me, of which two were males and seven 
females, were carefully examined and it was found that their stomachs 
contained only very finely masticated minnows. Moreover, the structure 
of their teeth and jaws absolutely precludes the possibility of their ever 
crushing and eating shellfish. None of the specimens examined contained 
embryos or eggs. 
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Their flesh, when the sunlight shone through thin steaks of it, had a 
brilliant light red color. I had some of it prepared for the table on board 
my yacht and my crew and I found that Small Devil-fish makes very fine 
eating; in fact I had never eaten flesh of any kind that came out of the sea 
that equals it. 

When fishing for minnows the Mobula rushes through the water with a 
speed that is almost inconceivable and even when very near the surface 
makes scarcely a ripple on the water; and their lines and movements might 
be studied with possible results, by naval and air-ship constructors, as the 
stroke of their “wings” is very different from that of other rays and many 
times more rapid. Every stroke changes the color of the white below and 
the black above so rapidly as to produce the optical illusion that the color 
of the back is gray. When first caught the back is a perfect black, which 
very quickly changes to a beautiful very dark blue. 

One of my most interesting observations was on the sound they make 
when taken out of the water: they give forth at frequent intervals a musical 
bell-like bark, something like the bark made by the beagle hound when it 
has its game treed. It is entirely different from the harsh, discordant 
grunt or bark made by some of the rays; although many varieties of rays 
make no sound at all when dying. 

I also noted that the Mobula leaps in the air more often and leaps higher, 
than other rays; and as they leaped a great number of times very near my 
boat, during the two days that I studied them, I had the opportunity of 
noting details closely and came to the conclusion that this leaping was done 
purely for sport and not to detach pilot fish (Remora), or to give birth to 
young; which latter event I had the opportunity of observing during the 
summer of 1910, in a large spotted sting ray (Aetobatus narinari), as re¬ 
corded on a preceding page of this paper. 

By far the most interesting observation that I made, however, was that 
on the copulation in this species. My attention was first called to it by 
seeing a number of native fishermen out in their boats, watching something 
and signaling to me; and as we hurried to them in a whale boat we saw that 
it was a male and female Mobula in copulo. Being afraid to disturb them 
I did not go very close to them, but saw them soon separate and for more 
than half an hour I observed one or both of them frequently leap high in 
the air. Then they came together again, so as to give me a good oppor¬ 
tunity of observing them at close range. The male was above with back 
just showing above the water and his wing-like pectorals curved upward 
until they stood straight up above his back; while the female was oriented 
so as to plainly show the white side uppermost, with pectorals standing up, 
firmly grasping the male; and apparently by a movement of the ventral 
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fins they were gliding very slowly through the water in circles and figure 
eights. Again after about ten minutes in copulo , they separated; and for 
nearly an hour they frequently leaped near the boat as I slowly followed 
them; and then they again came together. Copulation was not accom¬ 
plished by a vertical motion, but by a graceful, serpentine lateral curva¬ 
ture of the spine, as the male alternately advanced one of the mixopterygia 
as he withdrew the other. 


II. Teleostei. 

Ophichthus ocellatus (Le Sueur). 

(Spotted Snake-eel.) 

There is no record of this eel having been taken on the North Carolina 
coast before I captured a specimen at Cape Lookout in April, 1910. It is 
a rare member of quite a large family of eels. It lies buried in the sand with 
only the head showing and only at very rare intervals does it come out of 
the sand and drift about in the sea in an almost perpendicular position with 
head uppermost. At such times it offers an easy prey to other fish, as I 
had an opportunity of observing in July, 1908. An eel of this family 
(Bascanichthys scuticaris) had come out of its bed and was drifting along. 
As I neared it in my skiff a school of Auxis thazard came rushing by and I 
saw several of them snap at the eel and bite off several inches of its tail. 
They would soon have eaten it entirely if it had not been scooped into my 
skiff. 


Albula vulpes ( Linnceus). 

(Lady-fish.) 

In nine years’ summer fishing at Cape Lookout, N. C., I have secured 
only one specimen, in July, 1910. It is unknown to most of the native 
fishermen; but two reliable men reported that on one occasion in the fall, 
they caught quite a number of them in a seine and that they cooked and 
ate some of them and found them of excellent flavor, but the fish were too 
bony to have a commercial value. 

Synodus foetens {Linnceus). 

(Lizard Fish.) 

Fairly common at Cape Lookout in July; solitary in habit, as I have 
never seen two near each other. Have caught them with hook, haul seine, 
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and spear. At night they come into shallow water and I have speared 
them as they were lying motionless under eel grass, alongside a piece of 
timber or partly buried in the sand. 

Sphyr»na borealis De Kay. 

(Northern Barracuda.) 

Very rare at Cape Lookout, many native fishermen never having seen it. 
I have seen but three specimens — one of them captured in July, 1909, 
and two in July, 1910. 

Polydactylus octonemus (Girard). 

(Threadfin.) 

This fish appears to be entirely unknown on the North Carolina coast. 
When the specimen which I caught at Cape Lookout in April, 1910, was 
shown to nearly a hundred native fishermen and fish dealers, all said that 
they had never seen a fish like it. It is almost the only fish that I ever 
caught at Cape Lookout that neither 1 nor some native did not recognize 
and have some name for. Smith’s 'Fishes of North Carolina’ contains no 
record of this fish. 


Vomer setipinnis (Mitchill). 

(Moon-fish.) 

Rather rare at Cape Lookout; and it is a very rare occurrence when 
more than two are taken at a single haul of the seine. But in July, 1910, 
I caught about 100 pounds of them at a single haul of the seine. 

It is not generally known that this fish is a good food fish, but I have 
found it to be one of the most delicious food fish that I have ever tasted. 

Trachinotus carolinus (Linnoeus). 

(Carolina Pompano.) 

Adult specimens of this fish are quite rare at Cape Lookout but the 
young are more often seen there in July. 

Rachycentron canadus (Linnoeus). 

(Crab-eater.) 

Not very rare at Cape Lookout, but always appearing as a lone straggler 
and usually found in company with Scomberomorus maculatus. It has not 
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the appearance of being a food fish, but a surprise is in store for the man 
who eats one for the first time, as it is really a most excellent food fish. 

Lobotes surinamensis (Bloch). 

(Triple-tail; Flasher.) 

This fish appears rarely at Cape Lookout and then only as a straggler. 
In July, 1909, I secured a specimen weighing 26 pounds in a seine, and as 
the seine was being hauled up into shallow water, it rushed from one side of 
the net to the other, making a wake in the water greater than any other 
fish of many times its weight could make. It is from this peculiarity that 
it has derived its local name of “ Steamboat.” In July, 1909, another 
large specimen was seen. It was lying on its side on top of the water along¬ 
side a box drifting at sea, and I thought it dead or might have captured 
it with a light harpoon; but when the boat came within a few feet of it 
the fish suddenly darted away. Native fishermen say that on a number 
of occasions they have seen a single specimen acting in a similar way along¬ 
side a piece of drifting wreckage. In July, 1910, only a single specimen 
was seen and captured and that of only about one pound. 

Cynoscion nothus (Holbrook). 

(Bastard Weakfish.) 

A very rare and interesting fish of which I have caught only two speci¬ 
mens, one in January, 1910, at New River Inlet and one at Cape Lookout 
in April, 1910. It always appears as a solitary straggler and native fisher¬ 
men say that they have never caught more than one in a haul of the seine. 

Menticirrhus americanus (Linnceus). 

(Carolina Whiting.) 

This fish is found at Cape Lookout during every month of the year, 
being caught in sink nets in late winter and early spring in great numbers, 
and only occasionally and in small numbers at other times. It is distinctly 
a bottom feeder and remains in one locality long enough for its color and 
flavor to be entirely changed by the bottom on which it is feeding. I have 
often taken these fish with the hook and eaten them and may note that 
specimens caught in deep water on a hard sandy bottom, are good food 
fish, while those caught on a soft muddy bottom are much darker in color 
and the flesh has such a rank mud flavor as to be almost unfit for food. 
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Menticirrhus littoralis (Holbrook). 

(Surf Whiting.) 

A most delicious food fish which would at all times command the high¬ 
est market price but for the fact that all market fishermen and fish dealers 
consider it the same as the Menticirrhus americanus ; and the latter kills 
the reputation which the former makes as a food fish. 

Iridio bivitatus (Bloch). 

(Slippery Dick.) 

The name “Slippery Dick” by which this fish is commonly called but 
faintly describes its slipperiness. Small eels would be easy to hold in the 
hand in comparison, as it can come just out between the fingers of a tightly 
closed hand. It is comparatively rare at Cape Lookout, although in July, 
1910, several specimens were secured in the eel grass in shallow water. 

Lagocephalus lavigatus (Linnceus). 

(Smooth Puffer.) 

This peculiar puff-fish with the rabbit face is rare at Cape Lookout and 
is so considered by native fishermen. It appears there only as a straggler 
and I have caught only three specimens of it, two in July, 1909, and one in 
July, 1910; all taken with the seine. 

Astroscopus y-gr®cum (Cuv. and Val). 

(Star-gazer.) 

I have found only three specimens of this fish at Cape Lookout. It 
is very rare there. In July, 1904, while spearing flounders by firelight in 
shallow water at night, one of these fishes was observed buried in the sand 
with only part of its back and head showing. It was speared and found 
to be much the largest specimen that I had ever seen, being more than fif¬ 
teen inches long. In July, 1909, a small one was secured in the seine; 
and in the same way another was secured in July, 1910. 

All three specimens gave me their electric shock a number of times. 
While the shock is very distinct it is only about one-tenth the strength of 
the shock that a Narcine brasiliensis of the same weight would give. 
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Ancylopsetta quadrocellata Gill. 

(Rough Flounder.) 

One of the rarest of a number of flounders found at Cape Lookout. 
It does not feed in very shallow water at night as other flounders do and is 
rarely, if ever, speared. I have never taken one with the hook; the few 
specimens that I have seen were caught in the seine. 
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Arctitis, in error; see Arctictis. 

Arctomys, 46^49, 61, 70, 71. 
monax, 52. 

Arctopithecus castaneiceps, 91, 93. 
griseus, 93, 94. 

Ardea, 329. 

Arenaria, 329, 331. 

Artibeus jamaicensis jamaicensis, 112. 
jamaicensis richardsoni, 91, 112. 
toltecus toltecus, 113. 
watsoni, 112. 

Asclepiadiphila stephanotidis, 142. 

Asio, 324, 328, 331. 

Aspidosaurid®, 179. 

Aspidosaurus chiton, 179, 180. 
glascocki, 179. 

(Zatrachys) apicalis, 179. 
(Zatrachys) crucifer, 179. 

Astrocopus y-graecum, 347. 

Ateles, 88. 

geoffroyi, 114. 
variegatus, 148. 

Aulacidea, North American species of, 
253-258. 

Aulacidea ambrosiaecola, 256. 
bicolor, 253. 
cavicola, 257. 
harringtoni, 257. 
mulgediicola, 256. 
nabali, 256. 
podagrae, 254. 
solidaginis, 254. 
sonchicola, 254. 
tumida, 253-255, 258. 

Aulax mulgediicola, 253. 


Avocetta, 330. 

Aylax, North American species of, 137- 
258. 

Aylax, 253. 

bicolor, 143. 
chrysothamni, 143. 
gillettei, 141. 
glechomae, 138. 
laciniatus, 140. 
leavenworthi, 139-141. 
minor, 142. 
pisum, 142. 
rufus, 141, 142. 
silphii, 140. 
taraxaci, 142. 

Baiomys, 89, 101. 

Balantiopteryx io, 110. 
plicata, 110. 

Balearica, 329, 331. 

Bassaricyon, 89. 

richardsoni, 91, 106. 

Bassariscus, 89. 

sumichrasti, 107. 
variabilis, 107. 

Bathyergus, .65. 

■v Bathyopsis, 243. 

Batrachosuchus, 233. 

Beutenmtiller, W., the North American 
species of Neuroterus and their 
Galls, 117-136; the North Ameri¬ 
can species of Aylax and their 
Galls, 137-144; the North Ameri¬ 
can species of Aulacidea and their 
Galls, 253-258. 

Bittacomorpha, 281. 
miocenica, 280. 
sackenii, 281. 

Blarina, 89, 110. 

olivacea, 91, 110. 

Blennius fabbri, 161. 
fucorum, 161. . 

Bombycilia, 333. 
bohemica, 333. 

Botaurus, 331. 

Both ryceps, 233. 

Bradypus, 88. 

castaneiceps, 90. 
griseus, 91, 93. 
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Bradypus tridactylus flaccidus, 145. 

Branchiosaurus, 195. 

Brisson as an ornithologist, 317-335. 

Broom, R., a comparison of the Permian 
reptiles of North America with 
those of South Africa, 197-234. 

Brown, B., the Cretaceous Ojo Alamo 
beds of New Mexico with descrip¬ 
tion of the new Dinosaur genus 
Kritosaurus, 267-274. 

Brues, C. T., some parasitic Hymenop- 
tera from Vera Cruz, Mexico, 79- 
85. 

Bucco, 328, 330, 331. 

Buceros, 330. 

Buphaga, 328, 330, 331. 

Buphagus, 328, 330, 331. 

Cabassous centralis, 94. 

Cacatua, 326. 

Callirhytis, 136. 

Calliste, 334. 

Calospiza, 334. 

Caluromys, 88. 

laniger pallidus, 92. 

Calyptomyrmex, 265. 

Camelidae, 248. 

Camelodon, 248. 

arapahovius, 248. 

Cancroma, 329, 331. 

Canis latrans, 11. 
occidentalis, 10. 

Capnobotes silens, 280. 

Caprimulgus, 325. 

Capromys brachyurus thoracicus, 90. 

Captorhinus, 185, 187, 194, 195. 

Caranx elecate, 159. 
forsteri, 159. 
hippos, 159. 
latus, 159. 
marginatus, 159. 
rhabdotus, 159. 

Cardinalis, 326, 327. 

Cardiocephalus sternbergii, 178. 

Carduelis, 327, 328, 331. 

Cariacus clavatus, 90, 91. 

Cariama, 329, 331. 

Case, E. C., new or little known reptiles 
and amphibians from the Permian (?) 


of Texas, 163-181; the skeleton 
of Pcecilospondylus francisi, a new 
genus and species of Pelycosauria, 
183-188; description of a skeleton 
of Dimetrodon indsivus Cope, 189- 
196. 

Casicus cela, 334. 

Casuarius, 329, 331. 

Castor, 70. 

Castoridae, 70, 71. 

Castoroides, 70, 71. 

Castoroididae, 70. 

Catarractes, 329, 331. 

Cebus, 88. 

apiculatus, 149. 
capucinus, 115. 
hypoleucus, 115. 

Centurio senex, 113. 

Ceratinoptera diaphana, 73. 

Ceratogaulus, 69, 71. 

Cercopithecus, 151. 

Chalicomys, 70. 

Charadrius, 329. 

Chilonycteris personata, 110. 
rubiginosa, 110. 

Chiroderma salvini, 112. 

Chironectes, 88. 

• minima, 93. 

Chloris, 326. 

Choeronycteris godmani, 111. 
mcxicana, 111. 

Cholcepus, 88. 
hoffmanni, 93. 

Chrotopterus, 145. 
auritus. 111, 148. 
carrikeri, 147. 

Ciconia, 329, 331. 

Cistecephalus, 197, 211, 213. 

Citellus (Colobotis) parryi, 8. 

Claosaurus agilis, 273. 
annectens, 270. 

Clepsidrops, 199. 

Coccothraustes, 328, 331. 

Cochlearius, 329-331. 

Cockerell, T. D. A., fossil insects and a 
crustacean from Florissant, Col¬ 
orado, 275-288. 

Coendou, 89. 

mexicanus, 96. 
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Ccenopus, 240. 

Coles, R. J., observations on the habits 
and distribution of certain fishes 
taken on the coast of North Caro¬ 
lina, 337-348. 

Colius, 328, 331. 

Colonomys, 60. 

Columba, 324, 326. 

Colymbus, 329. 

Conepatus nicaraguse, 91, 106. 

Conocephalus fasciatus, 76. 

Coracia, 328. 

Coracias, 328, 333, 334. 
garrulus, 333, 334. 

Corrira, 329. 

Corvus, 328. 

Coryphodon, 240. 
testis, 239, 240. 

Cosila chilensis, 278. 
donaldsoni, 278. 

Cotinga, 328, 330-333. 
cotinga, 333. 

Coturnix, 326. 

Crax, 326. 

Creosaurus, 195. 

Cricotus, 214. 

Cryptocynodon, 198, 211. 

Ctenosaurus koeneni, 176. 
rugosus, 176. 

Cuculus, 325. 

Cyclopes, 88. 
dorsalis, 94. 

Cycloturns didactylus, 90. 

Cylindrodon, 64, 69, 71, 241. 
fontis, 33, 240. 

Cynochampsa, 197. 

Cynodictis paterculus, 33. 

Cynodontia, 197. 

Cynognathus, 198. 

Cynomys, 70, 71. 

Cynoscion nothus, 346. 

Cypris florissantensis, 288. 

Dasyatis hast at a, 338. 

Dasyprocta, 89. 
punctata, 96. 

Dasypterus ega, 113. 

ega panamensis, 113. 

Delphinognathus, 198, 201, 205, 206. 


Deimochelys, 169. 

Derobrochus craterae, 275. 
typharum, 275. 

Deromyia angustipennis, 283. 

Desmodus rotundus, 113. 

Deuterosaurus, 205. 

Diadectes, 195, 199, 204, 214^216, 231, 
232. 

maximus, 174. 
phaseolinus, 163-173. 

Diaphorocetus, 31. 

Diasparactus zenos, 174. 

Diastrophus, 137. 

Diclidurus alba, 110, 111. 
virgo, 110. 

Dicotyles labiatus, 90. 

Dicrostonyx hudsonius alascensis, 10. 

Dicynodon, 197, 198, 201, 210-212, 223. 

Didelphis mesamericana tabascensis, 93. 
opossum, 90. 
richmondi, 91, 93. 

Didus, 329, 331. 

Dimetrodon, 189, 190, 193-195, 199, 
200, 214, 221, 224-228. 
gigas, 168, 171. 
incisivus, 189-196. 

Dinictis (passim), 289-313. 
bombifrons, 310. 
cyclops, 310. 
felina, 310. 
fortis, 310. 
major, 311. 
paucidens, 310. 
squalidens, 310. 

Dinobastis, 316. 

Dinocephalia, 205. 

Diochotichus, 31. 

vanbenedeni, 19-30, 32. 

Diomedea, 318, 329, 330. 

Diphylla ecaudata, 113. 

Diplacodon, 240. 

Diploeaulus, 214, 233. 

Dipodidsc, 72. 

Dipodomys, 70, 71. 

Dipoides, 70. 

Dissorophus, 179. 

Dromasauria, 204. 


Eccasaurus, 200. 
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Echinomys semispinosus, 90. 

Ectophylla alba, 90, 91, 112. 

Edaphosaurus, 190, 214, 221-224, 226, 
230. 

pogonias, 221. 

Elliot, D. G., on the genus Presbytis 
Esch., and ‘Le Tarsier’ Buffon, 
with descriptions of two new 
species of Tarsius, 151-154. 

Emberiza, 331. 

militaris, 334. 

Endothiodon, 197. 

Entoptychus, 68, 70, 72. 

Eohippus, 239, 240. 
venticolus, 236. 

Eotitanops, 243, 246. 
borealis, 243. 
brownianus, 243. 

Eotylopus, 36-42. 
reedi, 36. 

Ephemera howarthi, 276. 

Epigaulus, 69, 71. 

Epilampra, 73. 

burmeisteri, 74. 
caraibea, 74. 
insularis, 74. 
microspila, 74. 
sabulosa, 74. 
wheeleri, 73. 

Epimys rattus, 101. 

Eptisecus, 89. 

fuscus miradorensis, 113. 
fuscus propinquus, 113. 

Erethizon, 72. 

Erethizontidae, 72. 

Ericulus, 34, 35. 

Eriocampa bruesi, 277. 
ovata, 277. 
pristina, 276. 
scudderi, 277. 

Erioptera caliptera, 282. 

Eryops, 180, 185, 214, 232. 

Esoterodon, 211. 

Etoptychoptera, 281. 

Etoptychopterinae, 281. 

Eucastor, 70, 71. 

Euhapsis, 71. 

Eumops abrassus, 114. 

Eumys, 68, 72. 


Eunotosaurus, 198. 

Euphonia, 335. 
violacea, 334. 

Eurhinodelphis, 23, 24, 27. 

Eusmilus, 289, 308, 313. 
bidentatus, 313. 
dakotensis, 314. 

Eutamias, 7. 
borealis, 8. 

Eutypomys, 68, 70, 71. 

Evotomys dawsoni, 9. 
gapperi athabascae, 9. 

Falco, 323, 324, 328. 

Fallenia, 285. 

Felidae, phylogeny of, 289-316. 

Felinae, 307, 308. 

Felis, 290-295, 298, 304-307, 312. 
bangsi costaricensis, 108. 
costaricensis, 108. 
eyra, 110. 
jaguarundi, 110. 
minuta, 15, 109. 
onca centralis, 107. 
pardalis meamsi, 108, 109. 
pardalis minutus, 109. 
pardinoides oncilla, 110. 
sp. bidet., 108, 109. 
tigrina, 109. 

Fiber, 72. 

Ficedula, 330. 

Francolinus, 326. 

Fratercula, 329, 331. 

Fregata, 331. 

Fringilla, 324, 326, 328. 
violacea, 334. 

Fulica, 329. 

Galbula, 328, 331, 332. 

Galechirus, 198, 200, 204, 205, 209, 210. 
scholtzi, 204. 

Galepus, 200, 205, 209, 210. 
jouberti, 204. 

Galesaurus, 197, 198, 207. 

Galgulus, 328, 333, 334. 
galgulus, 334. 

Gallinula, 329, 331. 

Gallopavo, 330, 332. 

Gallus, 328, 331. 
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Garrulus, 328, 331. 

Geomyidae, 70, 72. 

Geomys, 70, 72. 

Geotiphia, 278. 
foxiana, 278. 
halictina, 279. 
sternbergi, 277. 

Glareola, 329, 331. 

Glossophaga mutica, 111. 
soricina, 111. 

Gomphognathus, 198. 

Gopherus polyphemus, 173. 

Gorgonops, 201, 205, 207. 

Gracula, 328. 

Graculus, 328. 

Granger, W., Tertiary faunal horizons 
in the Wind River Basin, Wyoming, 
with descriptions of new Eocene 
mammals, 235-251. 

Grison, 89, 106. 
canaster, 106. 

Guerlinguetus, 88. 

Gymnarthria, 177. 

Gymnarthrid®, 177. 

Gymnarthrus, 177, 214, 219, 220. 
willoughbyi, 177. 

Gymnoptychus, 59, 68, 70, 71. 
chrysodon, 62. 

H^matopus, 330. 

Hecatasaurus, 273. 

Heleophilus, 200, 204. 

Heleosaurus, 200, 204. 

Heliscomys, 70, 71. 

Helobia hybrida, 282. 

Heloderma, 172. 

Hemiacodon, 250. 

Hemiblabera manca, 76. 

Hemiderma castaneum, 111. 

perspicillatum aztecum, 111. 

Heptodon, 243. 

Hermetia, 287. 

Hermetiella, 287. 

Herpestes brachyurus, 17. 

Heteromeryx, 37, 42. 

Heteromyidse, 70, 71. 

Heteromys, 70, 71. 

desmarestianus, 97. 
fuscatus, 91, 97. 
nigrescens, 97. 


Heteromys vulcani, 91, 97. 

Himantopus, 329, 331. 

Hirmoneura, 285, 286. 
brevirostris, 286. 
clausa, 286. 
flavipes, 286. 
melanderi, 286. 
occultator, 286. 
psilotes, 286. 
texana, 286. 
vulcanica, 286. 

Hirmoneurites, 283-286. 

willistoni, 283, 286. 

Hirundo, 325. 

Hoplomys, 88. 

truei, 90, 91, 96. 

Hoplophoneus ( passim ), 289-308, 312. 
insolens, 313. 
occidentalis, 313. 
oreodontis, 313. 
primsevus, 313. 
robustus, 313. 

Hydrocorax. 330, 331. 

Hydropsyche scudderi, 276. 

Hylonycteris underwoodi, 111. 
Hypertragulus, 37, 42, 249. 

Hypisodus, 42. 

Hypocetus, 31. 

Hyrachyus, 245. 

Hyracodon, 240. 

Hystricomorpha, 72. 

Hystricops, 71. 

Icterus, 328, 330, 331. 

Idris lseviceps, 81. ' 

nigricornis, 81. 

quadrispinosus, 80. 

Indusia cypridis, 276. 

Inia, 27. 

Iniidse, 31. 

Iridio bivitatus, 347. 

Ischoptera rufescens, 73. 

Ischyromyidae, affinities of, 64-71. 
Ischyromys, 43, 44, 61-63, 69, 71, 241. 
cristatus, 62, 63. 
typus, 62, 63. 

(Titanotheriomys) veterior, 63, 
240. 

Ischyrotomus, 47, 50. 

Ispida, 329, 332. 
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Jacana, 329-331. 

Jynx, 330. 

Kritosaurus, 267-274. 
navajovius, 269, 274. 

Labidosaurus, 186, 190, 194, 195, 199, 
214. . 

Lachnomyrmex, 263, 265. 

scrobiculatus, 263. 

Lagocephaus laevigatus, 347. 
Lagomorpha, 72. 

Lagomyidae, 72. 

Lagomys, 72. 

Lagopus, 328, 331. 

Lambdotherium, 241, 243, 246. 

Lanius, 328, 333. 

Laras, 329. 

Lasiopyga, 151. 
nemoeus, 151. 
nictitans, 151. 

Lasiurus, 89. 

Leistes militaris, 334. 

Lemmus trimucronatus, 9. 

Leporidae, 72. 

Leptictidae, 250. 

Leptomeryx, 39, 42, 249. 

esculatus, 240. 

Leptonycteris nivalis, 111. 

Leptothorax, 261, 265. 

Leptotomus, 50. 

Leptotragulus, 40, 42, 249. 

profectus, 40, 248. 

Lepturas, 330. 

Lepus, 7, 72. 

arcticus canus, 10. 

Leucophaea maderae, 75. 

Lichonycteris obscurus, 91, 111. 

Limosa, 329, 331. 

Linaria, 326. 

Linnaeus as an ornithologist, 317. 
Liphotiphia, 278. 

Lithocosmus, 288. 

Litobrochus, 275. 

Lobotes surinamensis, 346. 

Lorius, 326. 

Loxia, 328. 

curvirostra, 328. 

Lutra annectens, 104, 105. 


Lutra latidens, 91, 104, 105. 

Lutreola vison energumenos, 11. 

Lycosuchus, 207. 
vanderrieti, 208. 

Lynx canadensis, 10. 

Lysorophus, 177, 214, 215. 

Lystrosauras, 211-213. 
latirostris, 168. 

Mach^rodontin^, 307-309. 

Machaerodus, 290, 291, 294, 296, 298, 
305, 307, 308, 314. 

Macrochile, 281. 

Macrochilinae, 281. 

Macrogeomys, 88, 98. 
cherriei, 97, 98. 
costaricensis, 98. 
matagalpro, 91, 97. 

Macroxus adolphei, 91. 
pyladei, 103, 104. 

Mainatus, 326. 

Manacus, 328, 330, 331. 

Manis, 13. 

javanica, 13. 

Manucodiata, 330. 

Marmosa, 88. 

cinerea nicaraguae, 91, 92. 

murina, 92. 

murina mexicana, 92. 

Marmot a monax canadensis, 8. 

Matthew, W. D., the skull of Apterno- 
dus and the skeleton of a new 
Artiodactyl, 33-42; on the oste¬ 
ology and relationship of Paramys, 
and the affinities of the Ischyro- 
myidae, 43-72; the phylogeny of 
the Felidae, 289-316. . 

Mazama, 89. 
pandora, 95. 
sartorii, 95. 
tema, 95. 

Megacosmus, 288. 

Melanderella, 288. 

Melanomys, 88. 

Meleagris, 328, 330, 331. 
gallopavo, 332. 
satyra, 332. 

Mellisuga, 325, 328, 331. 

Meniscomys, 69. 
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Meniscotherium, 243. 

Menticirrhus americanus, 346. 
littoralis, 347. 

Mephitis, 89. 

macroura vittata, 106. 

Merganser, 330, 332. 

Mergus, 329, 330, 332. 
merganser, 332. 

Merops, 330. 

Merula, 326. 

Mesodon, 240. 

Mesogaulus, 69, 71. 

Mesoplodon, 29. 

Mesosaurus, 204, 233. 

Metachirus, 88. 

fuscogriseus, 91, 93. 
nudicaudatus colombianus, 93. 

Metanopedias, 79. 
sicarius, 79. 

Micronycteris megalotis mexicana, 110. 
microtis, 90, 91, 110. 

Microsciurus, 89. 

Microtus, 72. 

drummondi, 10. 

Mimus, 326. 

Mischoderus, 281. 
forcipatus/281. 

Mobula olfersi, 338, 341. 

Molophilus comatus, 282. 

Molossus obscurus, 114, 148. 
rufus, 114. 

Momotus, 329, 331. 

Monoclonius recurvicornis, 268. 

Mormoops megalophylla, 110. 

Motacilla, 328, 330. 

Mungos, 13. 

brachy urus, 17. 
palawanus, 17. 

Muntiacus (in error for Tragulus), 13, 
115. 

nigricans, 13. 

Muridae, 72. 

Mus, 89. 

decumanus, 60. 
luteiventris, 14. 
musculus, 101. 
musculus jalapae, 101. 

Muscicapa, 328, 330, 331, 334. 

Mustela americana actuosa, 11. 


Mycetes palliatus, 90, 92, 114. 

Mylagaulidse, 69, 71. 

Mylagaulodon, 69, 71. 

Mylagaulus, 69, 71. 

Myomorpha, 72. 

Myotis nigricans, 113. 

Myrmecophaga, 88. 

tridactyla centralis, 94. 

Myrmica blanda, 262. 
duisburgi, 265. 

Mysops, 60, 61, 69, 71. 

Naosaurus, 200, 214. 

Narcine brasiliensis, 337. 

Nasua, 89. 

narica, 107. 
narica bullata, 107. 
narica molaris, 107. 
phaeocephala, 147. 

Natalus stramineus, 113. 

Necrolestes, 34. 

Nectomys, 88. 

dimidiatus, 91, 100. 

Nemestrina, 285. 

Nemestrinopsis, 285. 

Nemotelus, 287. 
canadensis, 287. 
prisculus, 286. 
unicolor, 287. 

Neoconocephalus guttatus, 76. 
maeropterus, 76. 

Neosqualodon, 32. 

Neotoma, 72, 89. 

chrysomelas, 91, 99. 

Nesomyrmex, 269, 261. 
clavipilis, 259. 

Neuroterus, North American species 
of, 117-136. 

Neuroterus affinis, 131. 
batatus, 117, 118. 
clarke®, 132. 
cockerelli, 125. 
congregatus, 132. 
consimilis, 119. 
crassitelus, 136. 
distortus, 127. 
dubius, 130. 
exiguissimus, 124. 
exiguus, 129. 
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Neuroterns flavipes, 135. 
floccosus, 123, 124. 
fragilis, 133. 
gillettei, 133. 
howertoni, 122. 
irregularis, 134. 
laurifolise, 130. 
longipennis, 125. 
majalis, 134. 
minutissimus, 123. 
minutus, 127. 
niger, 121, 122. 
noxiosus, 118. 
obtusilobae, 120. 
pallidipes, 128. 
pallidus, 129. 
pallipes, 128. 
papillosus, 121. 
perminimus, 121. 
politus, 134. 
quercicola, 133. 
rileyi, 120. 
saltatorius, 125. 
tectus, 126, 130. 
umbilicatus, 124. 
vemus, 128. 
verrucarum, 122, 123. 
vesiculus, 131. 
virgens, 126. 

Nicaragua, mammals of, 87-115. 

Nichols, J. T., a note on Siphostoma 
pelagicum (Osbeck), 155-157; a 
note on the identity of Caranx 
forsteri Cuvier & Valenciennes, 159; 
on two new Blennys from Florida, 
161. 

Nimravus, 289, 290-296, 298-304, 308, 

310. 

brachyops, 310. 
catacopis, 311. 
confertus, 310. 
gomphodus, 310. 
intermedia, 311. 
major, 311. 
sectator, 310. 

(Archselurus) debilis, 310. 
(Pogonodon) platycopis, 310. 

Notiocetus, 19. 

Notocetus, 19. 

Nucifraga, 328, 331. 


Numenius, 329, 331. 

Numida, 328, 330. * 

Nyctipithecus, 114. 

Nycteris, 89. 

borealis mexicanus, 113. 
frantzii, 113. 

Nyctinomus brasiliensis, 113. 
gracilis, 114. 

Ochotonid^e, 72. 

Odocoileus costaricensis, 95. 
rothschildi, 95. 
rothschildi chiriquensis, 95. 
truei, 90, 91, 95. 

(Enas, 326. 

Onocratulus, 330. 

Ophichthus ocellatus, 344. 
Opisthacantha, 81. 
mellipes, 81. 
pallida, 81. 
polita, 81. 
striativentris, 81. 
Opisthoctenodon, 211. 

Oreodon, 240. 

Oriolus, 326, 328, 330. 

persicus, 334. 

Oryzomys, 98. 

alfaroi, 91, 98, 99. 
alfaroi incertus, 91, 98, 99. 
costaricensis, 100. 
couesi, 98. 
fulvescens, 100. 
magdalenae, 99. 
mollipilosus, 99. 
ochraceus, 91, 99. 
richardsoni, 91, 99. 
richmondi, 98. 
velutina, 99. 

(Melanomys) chrysomelas, 98. 
(Oligoryzomys) nicaragu®, 91, 100. 
Ostralega, 330. 

Otoccelus, 179. 

Ototylomys fumeus, 91, 100. 
Oudenodon, 197, 200, 201, 210, 211. 
Ovibos moschatus, 8. 

Oxysena, 289. 

Pachysystropus, 288. 

condemnatus, 287. 

Paciculus, 72. 
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Palaearctomys, 70, 71. 

Palaeictops, 250, 251. 
bicuspis, 250. 

Palaeohatteria, 196. 

Palaeolagus, 72. 
temnodon, 240. 

Palaeonictis, 289. 

Palamedea, 329, 331. 

Palembolus, 285, 286. 
florigerus, 286. 

Palumbus, 326. 

Pantylus, 217. 

Paradisea, 330. 

Paradoxurus, 13. 

philippinensis, 15. 

Paramys, osteology and relationships 
of, 43-59. 

Paramys atwateri, 50, 51, 58. 
bicuspis, 50, 51, 58. 
buccatus, 50, 51, 58. 
copei, 49-51, 58. 
delicatior, 45, 50, 52, 53, 58. 
delicatissimus, 45, 50, 54, 58. 
delicatus, 45, 46, 50-59. 
excavatus, 50, 52, 58. 
giangeri, 50, 51, 66-58. 
leptodus, 50, 56-58. 
major, 50, 51, 58. 
petersoni, 46, 50, 51, 66,^58. 
primaevus, 50, 51, 58. 
hians, 50, 51, 55, 56, 58. 
quadratus, 50, 51, 58. 
robustus, 46, 50, 54-58. 
sciuroides, 49, 50, 56, 58. 
superbus, 50, 55. 
uintensis, 50, 56, 58. 

Parasymmictus, 285. 

Pareiasaurus, 171, 185, 197, 198, 201, 
204, 231, 232. 
serridens, 197. 

Parictops multicusp is, 250. 

Paridris, 81. 

Pariotichus, 177, 199, 214,’’216, 217, 
219-221, 232. 

Parra, 329, 330, 331. 

Parus, 328. 
cela, 334. 

Passer, 326-328, 331. 

Passerculus, 326. 


Patriofelis, 289. 

Pavo, 326. 

Pelecanus, 329, 330. 

Pelosuchus, 205. 

Pelycosauria, 220. 

Perdix, 326, 328, 331. 

Periplaneta australasiae, 75. 
brurinea, 75. 
truncata, 75. 

Perognathus, 70, 71. 

Peromyscus, 9, 72. 

maniculatus arcticus, 8, 9. 
mexicanus saxatilis, 91, 100. 
nicaraguae, 91, 100. 

(Baiomys) musculus nigrescens,[lOP 

Peropteryx canina, 110. 
kappleri, 147. 

Phenacodus, 239, 240, 243. 

Phenacomys, 7. 

Phaetalia laevigata, 73. 

Phaethon, 318, 329, 330. 

Phalacrocorax, 329, 331. 

Phalaropus, 329, 331. 

Phasianus, 326, 328, 332. 
phasianus, 326. 

Phcenicircus, 333. 

Phyllostomus hastatus, 111. 
hastatus panamensis, 111. 

Pica, 328, 331. 

Picus, 325. 

Pipra, 328, 330. 

Planorbis florissantensis, 280. 

Platalea, 330. 

Platea, 330. 

Plesiarctomys, 44, 46, 55. 
delicatissimus, 51. 
gervaisi, 45, 46. 

Pleurolicus, 68, 72. 

Plotus, 329-331. 

Pluvialis, 329. 

Poebrotherium, 37, 39-41, 240. 
eximium, 37. 

Poecilospondylus, 185. 
francisi, 183-188. 

Pogonodon davisi, 313. 

Poliosaurus, 183, 185, 186. 

Polistes variatus, 283. 

Polydactylus octonemus, 345. 

Polytmus, 325, 328, 331. 
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Porphyrio, 329, 331. 

Potamogale, 33. 

Potos, 89. 

flavus aztecus, 106. 

Presbytis, 151. 

fuscus, 153. 

Pristerognathus, 198. 

Pristerodon, 211. 

Proaelurus, 289. 

Procellaria, 329. 

Proceratium, 265. 

Procolophon, 185, 197, 201, 203, 204, 
206, 232. 

Procyon lotor hernandezi, 107. 
Proechimys, 88. 
centralis, 96. 
cherriei, 146. 

Proinia, 31. 

Promerops, 328, 331. 

Promops nasutus, 114. 

Propappus, 201, 202. 

Prosciurus, 51, 63, 69, 71. 

Prosqualodon, 30, 31. 

Protanyderus, 281. 
vipio, 281. 

Protitanotherium, 240. 

Protoceras, 39, 42. 

Protoplasa, 281. 
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Protoptychus, 68, 72. 

Protoreodon parvus, 240. 
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Pseudotomus, 44, 45, 55. 
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Psittacula, 326. 

Psittacus, 326. 

Pteromys, 70. 

Pteronura brasiliensis, 146. 

Pterophryne histrio, 155. 

Ptychognathus, 197. 

Ptychoptera, 281, 282. 

Ptychopteridse, 280, 281. 

Ptychopterinae, 281. 

Ptychopterula, 281. 

Puffinus, 329, 331. 


Putorius, 7. 

arcticus, 11. 

cicognanii richardsoni, 11. 
rixosus, 11. 
tropicalis, 105. 
tropicalis perdus, 105. 

Pygathrix, 151. 

Pygoderma bilabiatum, 113. 

Pyrrhula, 328, 331. 

Rachycentron canadus, 345. 

Radinoderus, 281. 
ornatissimus, 281. 

Ramphastos, 325, 330. 

Rangifer arcticus, 8. 

Raphus, 329, 331. 

Recurvirostra, 330. 
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Reithrodontomys, 72, 100. 
modestus, 91, 98. 
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Rhinesuchus, 201, 232. 

Rhipidomys salvini, 100. 

Rhogeessa parvula, 113. 
tumida, 113. 
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Rhynchiscus naso, 110. 

Rhynchosaurus, 197. 

Rhynchocephalus, 285, 286. 
sackeni, 286. 
subnitens, 286. 
volaticus, 285. 

Rogeria, 262, 265. 

Rupicola, 328, 331. 

Rygchopsalia, 330. 

Rynchops, 330. 

Saccopteryx bilineata centralis, 110. 

Saimiri oerstedi, 114. 

Sapindus, 280. 

Saurosternon, 198, 201, 203, 204. 

Scaldicetus, 31. 

Scaloposaurus, 207, 210. 
constrictus, 209. 

Scapanodon, 205, 207. 

Scapteriscus didactylus, 76. 

Scelio erythropoda, 82. , 
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Scelio guatemalensis, 82. 

Schistocerca segyptia, 76. 

Schizodelphis crassangulum, 26. 
Sciuravus, 44, 51, 69, 69, 71. 

nitidus, 60. 

Sciuridae, 70, 71. 

Sciuroidea, 69. 

Sciuromorpha, 69, 71. 

Sciuropterus, 70. 
nigripes, 14. 
sabrinus, 8. 

Sciurus, 70, 71. 

aestuans gilvigularis, 146. 
ballovianus, 63, 68, 101. 
boothiae, 101. 
boothiae belti, 91, 101. 
chalaniati, 63, 68. 
deppei matagalpae, 91. 
feignouxi, 63, 68. 
flammifer, 146. 
griseoflavus, 102, 103. 
hudsonicus, 8. 
hypopyrrhus, 90. 
relictus, 63. 
richmondi, 91. 
steeri, 14. 

variegatoides, 102, 103, 104. 
variegatoides adolphei, 91, 103. 
wortmani, 63. 

(Baiosciurus) deppei matagalpae, 
104. 

(Guerlinguetus) richmondi, 104. 
(Microsciurus) alfari, 104. 
(Prosciurus) vetustus, 63. 

Scolopax, 329. 

Scomberomorus maculatus, 346. 

Scopus, 329, 331. 

Scylacosaurus, 198, 207-209. 

sclateri, 207. 

Selandria, 280. 

sapindi, 279. 

Semnopithecus, 151. 

Serinus, 326. 

Shoshonius cooperi, 249. 

Sigmodon hispidus griseus, 91, 100. 
Sigmogomphius, 70. 

Siphostoma pelagicum, 155-157. 
Smilodon (passim), 290-307, 315. 
Smilodontopsis, 316. 


Solenodon, 33. 

Sorex, 7, 89, 110. 
godmani, 110. 
personatus, 11. 
salvini, 110. 

Spheniscus, 329, 331. 

Sphenodon, 192, 196, 203, 204, 225, 231. 

Spermophilus, 70, 71. 

Sphyraena borealis, 345. 

Sphyrna zygaena, 342. 

Spilogale, 89. 

angustifrons elata, 106. 

Squalodon, 23, 30-32. 
bariensis, 22. 
grateloupii, 32. 
tiedemani, 22. 

Squalodontidae, 31. 

Stathmonotus hemphillii, 161. 
tekla, 161. 

Steganopus, 331. 

Steneofiber, 68, 70, 71. 

Stenodelphis, 24. 

Stenopogon breviusculus, 283. 

Stercorarius, 329, 331. 

Strix, 324, 328. 

Struthio, 329. 

Sturnira lilium, 111. 

Sula, 329, 331. 

Sus ahoenobarbus, 13. 

Sylvilagus floridanus chiapensis, 95. 
gabbi, 95. 

gabbi tumacus, 91, 96. 

(Tapeti) gabbi tumacus, 96. 

Symmictus, 285. 

Synaptomys, 7. 

Syndyoceras, 42. 

Synodus foetens, 344. 

Sysphineta, 265. 

Systemiodon, 246. 

Tamandua, 88. 

longicaudata, 146, 
tetradactyla chiriquensis, 94. 

Tamias, 70, 71. 

Tanagra, 328, 330, 334, 335. 
albirostris, 334. 
archiepiscopus, 335. 
militaris, 334. 
ornata, 335. 
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Tanagra tatao, 334. 
violacea, 334, 335. 

Tangara, 328, 330, 334. 
tangara, 334. 

Tanyderinae, 281. 

Tanyderus, 281. 
pictus, 281. 

Tapeti, 89. 

Tapinocephalus, 197, 201, 205, 206. 

Tapirella, 89. 
bairdi, 95. 
dowi, 95. 

Taracticus, 283. 
contusus, 282. 

Tarsius, 154. 

bancanus, 152, 153. 
bomeanus, 153. 
philippensis, 152, 154. 
saltator, 152. 
sanghirensis, 152. 
spectrum, 152. 

Tatu novemcinctus, 94. 

Tatusia novemcincta, 90. 

Taxymys, 60. 

Tayassu angulatus, 94. 
crusnigrum, 94, 95. 
pecari, 95. 
pecari ringens, 95 

Tayra, 89. 

barbara barbara, 146. 
barbara inserta, 91, 105. 

Telerpeton, 185. 

Telmatherium ultimum, 240. 

Temnospondyli, 214. 

Tersomius texensis, 180. 

Tetrao, 323, 328. 

Therocephalia, 207. 

Theropleura retroversa, 189. 

Thescelus insiliens, 269. 
repiens, 269. 

Thomomys, 70, 72. 

Thraupis, 335. 

Thryoptera discifera, 113. 

Tillomys, 60. 

Tipula, 282. 
clauda, 282. 
evanitura, 282. 
heilprini, 282. 
needhami, 281. 
rigens, 282. 


Titanosuchus, 201, 205, 207. 

Titanotheriomys, 63. 

Titanotherium, 240. 
heloceras, 240, 241. 

Todus, 329-332. 

Torosaurus, 269. 

Torquilla, 330. 

Trachinotus carolinus, 345. 

Trachodon, 270, 273. 

(Diclonius) mirabilis, 270. 

Trachops cirrhosus, 111. 

Tragulus, 13, 115. 
nigricans, 13. 

Trematops, 214, 220. 

Triceratops, 268, 269. 

Trichechus, 89. 
manatus, 94. 

Tricyphona vitripennis, 282. 

Trimerorhachis, 179, 180, 214. 
alleni, 181. 
conangulus, 181. 

Tringa, 329. 

Trochilus, 324, 325, 328. 

Trogon, 328, 330, 331. 

Trogontherium, 70. 

Trucifelis, 316. 

True, F. W., description of a skull and 
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benedeni from Santa Cruz, Pata¬ 
gonia, 19-32. 

Tucana, 325, 330. 

Tupaia ferruginea palawanensis, 17. 

Turdus, 326, 333, 334. 

Tursiops, 22. 

Turtur, 326. 

Tylomys nudicaudatus, 100. 

Tyrannosaurus, 192, 195. 

Upupa, 328. 

Uria, 329, 331. 

Urocyon, 89, 107. 

cinereoargenteus guatemalae, 107. 

Ursus, 3. 

americanus, 2, 4. 

americanus kenaiensis, 4-6, 115. 
americanus pemiger, 115. 
americanus sornborgeri, 1-5. 

Vampyrodes, 112. 
caracciolae, 112. 
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Vampyrops helleri, 112. 

vittatus, 112. 

Vampyrus spectrum, 111. 

Vanellus, 329, 331. 

Varanosaurus acutirostris, 183. 

Vidua, 326. 

Viverra tungalunga, 15. 

Vomer setipennis, 345. 

Vulpes alascensis abietorum, 11. 

lagopus innuitus, 11. 

Vultur, 324, 331. 

Wheeler, W. M., three new genera of 


Myrmicine Ants from tropical 
America, 259-265. 

Wind River Basin, Tertiary faunal 
horizons of, 235-251. 

Xenotherium, 33. 

Xiphidium fasciatum, 76. 

Xipholena, 333. 

Zatrachys, 179. 

apicalis, 176, 179. 
crucifer, 179. 



(Continued from J^th page of rover.) 


Part II.— Cairns of British Columbia and Washington. By Harlan I. Smith and Gerard 
Fowke. Pp. 55-75, pll. i-v. January, 1901. Price, SI.00. 

Part III.— Traditions of the Quinault Indians. By Livingston Farrand, assisted by W. 

S. Kahnweiler. Pp. 77-132. January, 1902. Price. SI.00. 

Part IV.— Shell-Heaps of the Lower Fraser River. By Harlan I. Smith. Pp. 133-192, 
pll. vi-vii, aDd 60 text figures. March. 1903. Price, SI.00. 

*Part V.— The Lillooet Indians. By James Teit. Pp. 193-300, pll. viii and ix, 40 text 
figures. 1906. Price, SI.80. 

*Part VI.— Archaeology of the Gulf of Georgia and Puget Sound. By Harlan I. Smith. 

Pp. 301-442, pll. x-xii, and 98 text figures. 1907. Price, $3.00. 

*Part VII.— The Shuswap. By James Teit. Pp. 443-789, pll. xiii-xiv, and 82 text figures. 
1909. Price, S6.00. 

Vol. V. Anthropology. 

Jesup North Pacific Expedition, Vol. III. 

Part I.— Kwakiutl Texts. By Franz Boas and George Hunt. Pp. 1-270. January, 
1902. Price, S3.00. 

Part II.— Kwakiutl Texts. By Franz Boas and George Hunt. Pp. 271-402. December, 
1902. Price, $1.50. 

♦Part III.— Kwakiutl Texts. By Franz Boas and George Hunt. Pp. 403-532. 1905. 

Price, $1.40. 

Vol. VI. Anthropology. 

Hyde Expedition. 

The Night Chant, a Navaho Ceremony. By Washington Matthews. Pp. i-xvi, 1-332, 
pll. i-viii (5 colored), and 19 text figures. May, 1902. Price, $5.00. 

Vol. VII. Anthropology (not yet completed). 

Jesup North Pacific Expedition, Vol. IV. 

Part I.— The Decorative Art of the Amur Tribes. . By Berthold Laufer. Pp. 1-79, pll. 
i-xxxiii, and 24 text figures. December, 1901. Price, $3.00. 

Vol. VIII. Anthropology. 

* Jesup North Pacific Expedition, Vol. V. 

Part I.— The Haida of Queen Charlotte Islands. By John R. Swanton. Pp. 1-300, 
pll. i-xxvi, 4 maps, and 31 text figures. Price, $8.00. 

Part II.— The Kwakiutl of Vancouver Island. By Franz Boas. Pp. 301-522, pll. xxvii- 
lii, and 142 text figures. 1909. Price, $10.00. 

Vol. IX. Zoology and Palaeontology. 

Part I.— The Osteology of Camposaurus Cope. By Barnum Brown. Pp. 1-26. pll. i-v. 
December, 1905. Price, $2.00. 

Part II.— The Phytosauria, with Especial Reference to Mystriosuchus and Rhytiodon. 
By J. H. McGregor. Pp. 27-101, pll. vi-xi, and 26 text figures. February, 1906. 
Price, $2.00. 

Part III.— Studies on the Arthrodira. By Louis Hussakof. May, 1906. Pp. 103-154, 
pll. xii and xiii, and 25 text cuts. Price, $3.00. 

Part IV.— The Conard Fissure, A Pleistocene Bone Deposit in Northern Arkansas, with 
Descriptions of two New Genera and twenty New Species of Mammals. By Barnum 
Brown. Pp. 155-208, pll. xiv-xxv, and 3 text-figures. 1907. Price, $2.50. 

Part V.— Studies on Fossil Fishes (Sharks, Chimaeroids, and Arthrodires). By Bashford 
Dean. Pp. 209-287, pll. xxvi-xli, and 65 text figures. February, 1909. Price, $3.50. 
Part VI.— The Carnivora and Insectivora of the Bridger Basin, Middle Eocene. By W. 
D. Matthew. Pp. 289-567, pll. xlii-lii, and 118 text figures. August, 1909. Price, 
$5.00. 

Vol. X. Anthropology. 

*Jesup North Pacific Expedition, Vol. VI. 

Part I.— Religion and Myths of the Koryak. By W. Jochelson. Pp. 1-382, pll. i-xiii, 

1 map, and 58 text figures. 1905. Price, $10.00. 

Part II.— Material Culture and Social Organization of the Koryak. By W. Jochelson. 
Pp. 383-811, pll. xiv-xl, and 194 text figures. 1908. Price, $12.00, 

Vol. XI. Anthropology. 

* Jesup North Pacific Expedition, Vol. VII. 

Part I.— The Chuckchee: Material Culture. By W. Bogoras. Pp. 1-276, pll. i-xxxi, 

1 map, and 199 text figures. 1904. Price, $8.00. 


PUBLICATIONS 


OF THE 

American Museum of Natural History. 

The publications of the American Museum of Natural History consist of the ‘Bulletin,’ 
in octavo, of which one volume, consisting of 400 to 800 pages and 25 to 60 plates, with 
numerous text figures, is published annually; the ‘Memoirs,’ in quarto, published in parts 
at irregular intervals; and ‘Anthropological Papers ’ uniform in size and style with the 
‘Bulletin.’ Also an ‘Ethnographical Album,’ and the ‘American Museum Journal. 

MEMOIRS. 

Each Part of the ‘Memoirs’ forms a separate and complete monograph, usually with 
numerous plates. 

Vol. I. Zoology and Palaeontology. 

Part I.— Republication of Descriptions of Lower Carboniferous Crinoidea from the Hall 
Collection now in the American Museum of Natural History, with Illustrations of the 
Original Type Specimens not heretofore Figured. By R. P. Whitfield. Pp. 1-37, pll. 
i-iii, and 14 text figures. September 15, 1893. Price, $2.00. 

Part II.— Republication of Descriptions of Fossils from the Hall Collection in the American 
Museum of Natural History, from the report of Progress for 1861 of the Geological 
Survey of Wisconsin, by James Hall, with Illustrations from the Original Type Speci¬ 
mens not heretofore Figured. By R. P. Whitfield. Pp. 39-74, pll. iv-xii. August 
10, 1895. Price, $2.00. 

Part III.— The Extinct Rhinoceroses. By Henry Fairfield Osborn. Part I. Pp. 75- 
164, pll. xiia-xx, and 49 text figures. April 22, 1898. Price, $4.20. 

Part IV.— A Complete Mosasaur Skeleton. By Henry Fairfield Osborn. Pp. 165-188, 
pll. xxi-xxiii, and 15 text figures. October 25, 1899. 

Part V.— A Skeleton of Diplodocus. By Henry Fairfield Osborn. Pp. 189-214, pll. 
xxiv-xxviii, and 15 text figures. October 25, 1899. Price of Parts IV and V, issued 
under one cover, $2.00. 

Part VI.— Monograph of the Sesiidae of America, North of Mexico. By William Beuten- 
muller. Pp. 215-352, pll. xxix-xxxvi, and 24 text figures. March, 1901. Price, $5.00. 
Part VII.— Fossil Mammals of the Tertiary of Northeastern Colorado. By W. D. Matthew. 

Pp. 353-448, pll. xxxvii-xxxix, and 34 text figures. Price, $2.00. 

Part VIII.— The Reptilian Subclasses Diapsida and Synapsida and the Early History of 
the Diaptosauria. By Henry Fairfield Osborn. Pp. 449-507, pi. xl and 28 text fig¬ 
ures. November, 1903. Price, $2.00. 

Vol. II. Anthropology. 

Jesup North Pacific Expedition, Vol. I. 

Part I.— Facial Paintings of the Indians of Northern British Columbia. By Franz Boas. 

Pp. 1-24, pll. i-iv. June 16, 1898. Price, $2.00. 

Part II.— The Mythology of the Bella Coola Indians. By Franz Boas. Pp. 25-127, 
pll. vii-xii. November, 1898. Price, $2.00. 

Part III.— The Archaeology of Lytton, British Columbia. By Harlan I. Smith. Pp. 

129-161, pi. xiii, and 117 text figures. May, 1899. Price, $2.00. 

Part IV.— The Thompson Indians of British Columbia. By James Teit. Edited by 
Franz Boas. Pp. 163-392, pll. xiv-xx, and 198 text figures. April, 1900. Price, $5.00. 
Part V.— Basketry Designs of the Salish Indians. By Livingston Farrand. Pp. 393- 
399, pll. xxi-xxiii, and 15 text figures. April, 1900. Price, 75 cts. 

Part VI.— Archaeology of the Thompson River Region. By Harlan I. Smith. Pp. 401- 
442, pll. xxiv-xxvi, and 51 text figures. June, 1900. Price, $2.00. 

Vol. III. Anthropology. 

Part I.— Symbolism of the Huichol Indians. By Carl Lumholtz. Pp. 1-228, pll. i-iv, 
and 291 text figures. May, 1900. Price, $5.00. 

Part II.— The Basketry of the Tlingit. By George T. Emmons. Pp. 229-277, pll. v-xviii, 
and 73 text figures. July, 1903. Price, $2.00. (Out of print.) 

Part III.— Decorative Art of the Huichol Indians. By Carl Lumholtz. Pp. 279-327, 
pll. xix-xxiii, and 171 text figures. November, 1904. Price, $1.50. 

Part IV.— The Chilkat Blanket. By George T. Emmons. With Notes on the Blanket 
Designs, by Franz Boas. November, 1907. Price, $2.00. 

Vol. IV. Anthropology. 

Jesup North Pacific Expedition, Vol. II. 

Part I.-—Traditions of the Chilcotin Indians. By Livingston Farrand. Pp. 1-54, June, 
1900. Price. $1.50. 


